Objective-To assess the effectiveness ofa new multidisciplinary method for reconstructing the causal sequences that lead to child pedestrian injuries. Setting-Subjects were 5-12 year old residents of Chicago, Illinois, USA, presenting for care due to pedestrian injury at one pediatric trauma center. Methods-The interactions of medical, child, psychosocial, and traffic factors contributing to the injury were analysed. For 142 cases, information about the victim, his/her family, the injury site, and the activities just before the injury, was used in a structured manner by a multidisciplinary team to produce injury scenarios. Each scenario comprised a list of contributing factors, an estimate of the importance of each, and a narrative description of the causal sequence leading to the injury event. Face validity was assessed by two outside teams that performed a structured review of a subsample of cases (n = 11). Reliability was evaluated by comparison of the results of parallel teams assessing the same cases (n = 14). Process consistency and bias were assessed by analysis of the correlations of factor-importance rating patterns between members and over time. Snyder and Knoblauch also conducted a 12 city investigation of 2157 pedestrian injury events involving persons ofall ages2; 40%O ofthe victims were under 9 years of age. Each case was investigated by one or two specialists trained to use a consistent data collection protocol created by a multidisciplinary team. Victims, drivers, and witnesses were interviewed to develop a description of the 'behavioural sequence' leading to the injury. About 16% ofthe cases were investigated at the scene within two hours of the event and nearly 55% were investigated one or more weeks later. Data were not collected on the detailed characteristics of injured pedestrians (beyond age and gender), although driver characteristics were analyzed. No formal process was reported for integrating information into injury scenarios, though cases were classified into 26 scenario categories.
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The work described here builds on these earlier efforts. When we began to study child pedestrian injury, we were impressed by the complexity of the causal processes and frustrated by the absence of an appropriate method to weave them into comprehensive scenarios. We sought to identify the psychosocial and physical contributors to the event, to assess their relative importance, and to understand their interactions. This demanded not only a systematic approach to data collection, but also an assessment of these data. We designed a team process that enabled us to integrate several sources of data: descriptions of the event, the scene, and the child's physical, social, and psychological characteristics.3 This process, which we refer to as causal sequence reconstruction (CSR), differs from previous efforts principally because of this multidisciplinary integration and interpretation phase. This report describes an evaluation of the CSR method.
Methods
The methods of the Kids' n' Cars study have been described,34 and are summarized briefly here. Pedestrian injury victims aged 5-12 years were identified at Children's Memorial Hospital, a pediatric trauma center on the north side of Chicago. Data on each child and injury event were gathered from parents, victims (where feasible), teachers, on-scene investigations, and police accident reports, which often included statements from drivers, witnesses, and victims.
The 
EVALUATION
Efforts to assess the soundness of the CSR process and its product scenarios included internal and external reliability, face validity, and analysis of internal consistency and biases (figure).
Internal reliability of the process was assessed by applying it through two parallel teams formed by dividing the Kids'n'Cars (henceforth 'Kids') team into two -Kids A and Kids B -with each discipline represented on each team. The A and B teams were created by random assignment of each discipline's members (usually two) and of team members not tied to a discipline (for example, project coordinator), with new assignments after every two split cases. Six cases were analyzed in this way.
The second component of the evaluation was an assessment of external reliability for eight cases by an outside consultant team (team 1): a two member team from another institution that reviewed the scenarios produced by the Kids team. Team 1 was provided with the same information as the Kids team, that is, 1-2 page summaries ofthe medical records review, social work interview, psychological scale scores, and traffic site investigations, along with a videotape of the injury site. This allowed us to compare the Kids team results with team l's results as if they were split teams.
The third component was an assessment of face validity by team 1 and another, team 2.
Team 2 was also a two person team, from a third institution. It received the same kind of information as team 1 received for assessment of external reliability. These teams were also given summaries of the Kids team results for each case, including the factors selected as operative, the importance ratings, the SAPI and confidence judgments, and the narrative descriptions. For logistical reasons, one consulting team reviewed eight cases and the other only five; two cases were reviewed by both teams. The two outside teams were asked to review the Kids team's CSR process for the cases they received. Based on those reviews, they were asked to assess, for each of the four data types used -medical, social work, psychological, and traffic -data usefulness, data comprehensiveness, the Kids team's confidence in the data, the contributors the Kids team identified and the weights it assigned to these. The consultants were also asked to rate the soundness of the Kids team's narrative description and the confidence ratings assigned to these. Teams 1 and 2 reported their degree of agreement with the Kids team results, using n = 142 All casesSampling n=6 6
CSR validity and reliability evaluation process.
five point Likert scales for all statements asserting a positive view of the items being evaluated.
The fourth evaluation component assessed internal consistency and bias by examining the correlations among Kids team members' rating patterns for three realms -road hazards, child distraction, and supervision. The aim was to evaluate (a) whether team leaders exerted undue influence on the rating patterns, and (b) whether the correlations increased over the four year period of the CSR meetings (which would suggest a group dynamic affecting scenario content).
DATA ANALYSIS
Outside team evaluations of the Kids team assessments were described using mean and modal Likert scale scores for each component. The two types of two team data (Kids A v Kids B and Kids v team 1) were analyzed in two ways. First, the per cent agreement was calculated on several types of team ratings: identification of sudden appearance events, narrative confidence score, and contributor selection and weights. These analyses used the 11 '5 Internal consistency and bias were analyzed by obtaining correlations for every combination oftwo voters for each realm analyzed. Each voter was then characterized by the mean correlation with other voters. In addition, cases were divided into four equal sized groups in four successive time periods. A general linear models procedure was used to generate an intraclass correlation coefficient and mean square error for votes in each time period. These results were examined for evidence of a temporal learning effect, as evidenced by a decreasing mean square error and increasing ICC.
Results

FACE VALIDITY
As described under the methods section face validity was assessed using a five point Likert scale (1 = strongly disagree to 5 = strongly agree). The mean scores for 24 items, for each outside team, and an overall mean, across cases and teams were > 
TWO TEAM DATA In the comparisons in both tables 1 and 2, the teams agreed best on the most global measures (for example, sudden appearance), and least on the most detailed assessments, that it, maximum factor weightings within realms.
RATING PATTERNS
Because of the large number of team members and contributing factors rated, the inter-rater analyses generated numerous correlation ticularly needed for the types of process we describe because of the qualitative nature of the resulting scenarios, which is the source of both their value and their uncertainty. If any CSR method does not produce consistent, reliable, and unbiased results, it is merely an anecdotal process without credibility. Ifthis CSR process can be structured with rigor and demonstrated to be valid, the importance of scenario constructions could be more fully acknowledged, its products more credible, and its results more widely shared.
The CSR method described here responds to a problem faced by all who study rare, random events: almost never do investigators witness the event or the steps leading to it. Instead, researchers must rely on witness reports that are deficient in many ways. Nor do trained professionals (for example, police officers) often witness these events directly. Our work did not involve immediate visits to the injury site because of the costs and risks involved. Instead, we reconstructed each event using information from several different sources. These include parental descriptions that often were secondhand (from victims, friends, and siblings). When possible, however, we also interviewed the injured child. Police reports implicitly or explicitly include the driver's explanation, and sometimes witness descriptions. Some or all of these observers and reporters may distort the facts, unconsciously (for example, to provide a rationale for a horrible event) or consciously (for example, to avoid or assign blame, cover up a misdeed or rule infraction).4 In such cases it is not possible to establish a 'gold standard' measurement of what really happened.
The CSR process described here integrates information from several sources through a logical, open replicable procedure that produces 'most likely' process description. At the core of this method is the team meeting -an interactive process for challenging and cross checking reports from various data sources to reduce bias and increase objectivity.
The nature ofthis approach demands evaluation to assess (1) internal and external reliability, accomplished here by two team analyses; (2) face validity, here done through evaluation by consultant teams; and (3) internal consistency and bias, pursued here through an assessment of the contribution of group dynamics to process outcomes. The number of cases studied by consultant teams included about 10% of the sample of cases for which scenarios were constructed.
INTERNAL AND EXTERNAL RELIABILITY (TWO TEAM ANALYSES)
In view ofthe structural uncertainties built into the CSR method, the level of agreement shown in the two team analyses is remarkably high, with substantial difficulties only on a few specific contributor weightings. Reliability was extremely good for the least detailed analyses (for example, confidence in narrative and sudden appearance), and excellent on more than one third of the contributing realms.
Agreement was moderate to good on the role of the driver, although we expected it to be poor because of the uncertainty inherent in this area. 
